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Pulmonary hydatid disease still remains an important healthcare problem. Conservative operative
interventions including cystotomy or cystotomy with capitonnage are the two commonly used tech-
niques. There is still signiﬁcant controversy, however, over selection of these two procedures. In this
retrospective analysis of 66 patients with hydatid disease, we employed three types of interventions,
Group A, (n ¼ 5) cystotomy alone with closure of bronchial openings; Group B, (n ¼ 54) cystotomy with
capitonnage and Group C, (n ¼ 7) lobectomy over a period of seven years in our patients and compared
their postoperative outcome in terms of morbidity and mortality. Our data show that cystotomy with
capitonnage is associated with low rates of postoperative prolonged air leak, bronchopleural ﬁstula
formation, empyema formation [mean complication rate 0.12% (Mean 0.08; 0.151e95% CI)] as compared
to cystotomy alone with closure of bronchial openings [mean complication rate 44% (Mean 2.20;
3.18e95% CI)]. The lobectomy group was excluded from the comparison, as this approach is quite
different from the cystostomy based enucleation techniques. We conclude that capitonnage with cys-
totomy may be a preferred procedure due to its lower rate of complications.
 2010 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
Surgery still remains the treatment of choice for pulmonary
hydatid disease.1,2 The primary objective of surgery is to evacuate
the endocyst along with daughter cysts and to obliterate the
bronchial openings within cyst wall, if any.1,2 Additionally, obliter-
ation of the residual cavity along with pericyst (capitonnage) has
long been the practice to avoid postoperative air leak and empyema
formation.1e4 However, this practice continued over the years
without any convincing statistical evidence since its introduction in
1951.5 Recently, Eren et al. Turna et al and Erdogan et al. challenged
this hypothesis suggesting that capitonnage did not offer any
additional beneﬁt over cystotomy and bronchial opening closure
alone.6e8 These retrospective ﬁndings were convincing and
attracted many investigators including us, as it avoided the disﬁg-
urement of lung parenchyma by capitonnage. Interestingly, these
ﬁndings could not be reproduced by Kosar and Bilgin et al. and they
still believe that capitonnage has additional advantage and is
associated with better postoperative outcome.9,10 We brieﬂy
changed from our conventional practice of capitonnage to non-
capitonnage technique in 2005; however we also experienced
signiﬁcant postoperative complications and had to abandon the
procedure subsequently on ethical grounds. Here in this article wefax: þ92 42 5714419.
ciates Ltd. Published by Elsevier Ltshare our single center experience of 66 patients with pulmonary
hydatid disease, which further clariﬁes the role of capitonnage in
management of pulmonary hydatid disease.
2. Materials & methods
A retrospective analysis of 66 patients was done, who presented
with pulmonary hydatid disease between January 2002 and July
2009. The requirement for the consent was waived by the Ethical
Committee for Research. The diagnosis was established through
routine radiography, ultrasonography and CT scan chest. Dermal
tests and complement ﬁxation tests were done, however were not
considered alone in the diagnosis. Indirect haemagglutinition test
was positive in only 29 patients. All operations were performed
under one-lung ventilation through postero-lateral thoracotomy.
Eight patients had bilateral hydatidosis, for which at 2-month
interval staged interventions were done; hence total number of
interventions was 74. Seven patients who underwent lobectomy for
large hydatid cysts occupying almost whole of the lobe were
excluded from the study. Rest of the 59 patients who underwent 67
interventions (including 8 staged interventions), were divided into
two groups and below-mentioned parameters were recorded for
comparison. Cystotomy with suturing of bronchial openings along
with capitonnage was done in 62 lesions (Group A; n ¼ 62) in 54
patients. Cystotomy with closure of bronchial openings alone was
performed in 5 patients (Group B; n ¼ 5) (Fig. 1). In contrast to
conventional purse-string capitonnage (Barrett’s technique), wed. All rights reserved.
Fig. 1. A, CT scan chest shows a large intact hydatid cyst in right lower lobe and a ruptured cyst in left lower lobe (B). C, shows the removed cyst following cystotomy.
Table 1
Patient characteristics.
Age Age range Average age
9e56 years 23.5 years
Sex 37 males 22 females
Clinical Features Dry cough 41
Chest pain 20
Asymptomatic 17
Contact with animals 16
Productive cough 14
Hemoptysis 08
Previous intervention 08
Hydatidemesis 07
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with interrupted nylon sutures and ﬁnally the overlying healthy
lung parenchyma was also approximated with interrupted sutures.
The leaks were diagnosed by positive ventilation, secured with 2/
0 nylon stitches, and their closure was again reconﬁrmed by posi-
tive ventilation. The samples were sent for histopathological
conﬁrmation. Six weeks prior to any intervention, albendazole was
stopped. Postoperatively, all patients received albendazole at a dose
of 10 mg/kg body weight twice daily. Following endpoints were
recorded in all patients: prolonged air leak (>7days), broncho-
pleural ﬁstula formation, empyema formation, basal atelectasis,
wound infection, and mortality. The endpoints were compared
between the groups in a tabulated form.
3. Results
Patient characteristics have been described in Table 1. There
were 37 males and 22 females with age ranging between 9 and 56
years (Average 23.5 years). Most common symptom was cough
(41), chest pain (20), productive cough (14), hemoptysis (8) and 7
patients complained of saltish taste vomiting with membranes.
Seventeen patients were asymptomatic and were diagnosed on
routine check up. History of contact with animals was positive in 16
patients. Eight patients had previously undergone intervention for
hydatid disease at another institution.
The cysts were located in the right lung in 35 (58.6%) patients, in
the left lung in 16 (27.5%), and in both lungs in 8 (13.7%). A single
lobe was affected in 44 (75.8%) patients. Unilateral multiple fociwere present in 6 (10.3%) patients and bilateral multiple foci in
eight (13.7%) (Table 2). A total of 66 cysts were found in 59 patients.
Of these 66 cysts, 53 were intact and uncomplicated. Eight cysts
were both ruptured and infected and 5 cysts were ruptured only.
More than three pulmonary cysts were found in 14 (24%) patients.
Giant pulmonary cysts (>10 cm in diameter) were seen in 8 cases.
Table 3 demonstrates the postoperative complications in both
groups undergoing surgery. Postoperative complications were
infrequent in all except those patients who underwent cystotomy
and bronchial suturing alone. Mean complication rate for cys-
totomy with capitonnage is merely 0.12% (Mean 0.08 with 95% CI of
0.15) as compared to cystotomy alone with mean complication rate
of 44% (Mean 2.20 with 95% CI of 3.81). In two patients hydatid cyst
ruptured during cystotomy, luckily anaphylaxis did not occur due to
protective measures. These 2 patients were followed up strictly for
Table 2
Location of hydatid cysts within lung.
Location of the pulmonary hydatid cysts No. of patients
Single Lobe (n ¼ 47)
 Right Upper Lobe 12
 Right Lower Lobe 19
 Left Upper Lobe 06
 Left Lower Lobe 10
Unilateral Multiple Foci (Rt. Lobe only) 04
Bilateral Multiple Foci 08
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was observed in ﬁve patients and was managed by conservative
treatment. Bronchopleural ﬁstula was observed in one patient who
had undergone cystotomy and bronchial suturing without cap-
itonnage and was treated with prolonged tube thoracostomy.
Atelectasis developed in four cases which responded well to
aggressive respiratory therapy. Post thoracotomy empyema
occurred in 3 patients after prolong air leak who underwent cys-
totomy and bronchial suturing without capitonnage. Wound
infection was also seen in three patients, who developed post-
operative empyema. After initial unsatisfying experience this
procedure was abandoned on ethical grounds. No patient died in
this study. The follow-up period ranged from 2 months to 7 years.
Twelve patients lost follow-up after 6 months. No recurrences were
seen on follow-up chest radiography.
4. Discussion
Surgery remains the primary treatment for most of the patients
with hydatid disease. The principles for surgery of lung cysts
traditionally include evacuation of the cyst, prevention of cyst
rupture at the operative site and management of the residual cav-
ity.1e4 The surgical ﬁndings determine the choice of an appropriate
technique. Most authors advocate conservative lung resection,
reserving lobectomy for cases where ruptured cysts have caused
either destruction or infection of the adjacent tissue. Various
conservative surgical techniques are currently in use including,
enucleation, wedge resection, cystotomy and capitonnage of the
residual cavity and segmentectomy.1e4,6e10
Cystotomywith or without capitonnage is the most widely done
surgical procedures for the hydatid disease. Saidi et al. two decades
back recommended leaving the residual cavity open with intention
for the pulmonary parenchyma to automatically obliterate itself,
without compromise in functional lung volume.11 Later studies by
Turna et al. and Erdogan et al. also suggested that capitonnage was
not a necessary step in management of residual cavity. However,
Bilgin et al. and Kosar et al. in their series, presented contrary
ﬁndings suggesting superior value of capitonnage.9e12 Conven-
tionally we have been doing capitonnage for the management ofTable 3
Postoperative complications.
Cystotomy &
capitonnage {Total
Interventions} (n ¼ 62)
Cystotomy without
capitonnage {Total
Interventions} (n ¼ 05)
Atelectasis 3 1
Prolong air leak
(>7 days)
1 4
Bronchopleural ﬁstula e 1
Empyema e 3
Wound infection 1 2
Mortality e e
Mean complication
rate (mean; 95%
conﬁdence interval)
0.12% (0.08; 0.151) 44% (2.20; 3.81)the residual cavity following cystotomy. We followed Turna and
Erdogan et al. suggestions and skipped capitonnage from our
surgical practice brieﬂy. Unfortunately, in our series, we observed
signiﬁcantly higher incidence of complications in ﬁrst ﬁve cases, in
which we only did cystotomy and closure of the bronchial openings
alone. Ethical committee based on the initial results forced us to
revert back to our conventional technique. We observed that cap-
itonnage has additional value over cystotomy alone and should be
continued in general practice in the management of pulmonary
hydatid disease. In our series, lung resection was used only if
parenchymal lesion was occupying almost a lobe with surrounding
lung destruction. In our study, the resection rate was 10.6%, which
is comparable to published literature.12e15
The reasons for the higher complication rate in cystotomy group
have not been clearly identiﬁed. They could bemultifold. First could
be the inadequate closure of the bronchial openings. In our series
out of ﬁve patients treated by cystotomy and bronchial opening
closure, three were uncomplicated cysts, and despite good attempt
for closure of the bronchial openings, 2 patients experienced pro-
longed postoperative leak and higher incidence of infection. Second
factor could be the preoperative status of cysts. The patients who
are already having complicated hydatid cysts are naturally more
susceptible to postoperative complications. Thirdly, we found it
rather difﬁcult to close the bronchial openings in ruptured or
infected cysts and all of them had postoperative prolonged air leak
due to cut-through of sutures and empyema formation.
There are, however, certain limitations in our study. First, this is
a retrospective analysis and is not a randomized trial as have been
all other studies. Second, the cystotomy with bronchial opening
closure alone, Group B contains just 5 patients and does not provide
a valid statistical comparison with group A (n ¼ 54) due to smaller
sample size but still the observed trend was signiﬁcant enough to
force us to change our surgical technique and revert back to addi-
tion of capitonnage. It is interesting to note that rate of complica-
tions observed in ﬁve patients undergoing cystostomy alone was
greater than 56 patients having capitonnage (complication rate
0.12% vs. 44%), who all were operated by the same team of
surgeons. The patient distribution in two groups in this study may
not give a valid statistical comparison, however it still provides
signiﬁcant information against the cystostomy alone technique.
Based on our study, it is difﬁcult to say with absolute certainty that
non-capitonnage group is inferior to capitonnage method; never-
theless, this worth-sharing experience along with Bilgin et al. and
Kosar et al. studies leaves a cautionary note for the surgical
community about non-capitonnage method. Randomized trial to
critically evaluate the value of capitonnage in management of
residual cavity remains a priority.
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